In 1672, Steno first observed one of the most widely disputed and complex cardiac anomalies known, transposition of the great arteries. 1 Today arguments still rage about the true definition and origin of transposition of the great arteries. Nevertheless, one of the simplest and most concise means of defining this anomaly is as follows: "In patients with complete transposition of the great arteries, the aorta arises from the right ventricle and carries unoxygenated blood from the right heart into the systemic circulation. The pulmonary artery arises from the left ventricle and carries oxygenated blood to the lungs from whence it came." 2 Therefore, there are two functional parallel circuits and, without the presence of abnormal A-V communications, oxygenated blood will remain in the pulmonary circuit and unoxygenated blood will remain in the systemic circulation ( Figure  I ) resulting in rapid death of the newborn. For years, a great variety of factors believed responsible for the embryological aberrations in the cause of transpositions have been debated. One of the most prominent theories is that the truncal septum rotates through an arc of 45 degrees instead of the normal 225 degrees, thus causing a connection between the aorta and the right ventricle and between the pulmonary artery and the left ventricle. 2 Another theory is that there is complete or partial inversion of the conotruncus. Conotruncus is a collective term describing the conus or infundibulum as well as the truncus arteriosus or common outflow tract in the embryo. The infundibulum is the subpulmonary portion of the right ventricle. 3 The distal conotruncus in patients with transposition has three distinct parts: (I) aortic, (2) combined (pulmonary and aortic), and (3) bilaterally deficient. "In typical transposition both halves of the distal conus (aortic and pulmonic) are mirror images of normal, this being complete inversion. This complete inversion of the distal conotruncus allows abnormal subaortic conal myocardium to be present, thereby altering the normal aortic-mitral contiguity." 4 Normally, the aortic and mitral valves have a thin portion of fibromuscular tissue between them in the same plane as the pulmonary and tricuspid valve rings. When complete inversion occurs, the aortic valve and its sinuses arise from the right ventricle, and will sit on top of the right ventricular infundibulum. The presence of this infundibulum below the aortic valve will interfere with the normal contiguity between the aortic and mitral valve rings so that, although the aortic valve is located at the right ventricular outflow tract, the mitral valve is still located between the left atrium and left ventricle.
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Some of the other theories on formation of transposition are: chromosomal changes in the embryo, 4 · 5 and malposition of one or more segments of the bulboventricular loop, the primitive interventricular septum and ventricular walls of the embryo. 6 Despite the many theories proposed, there are no concise, documented facts as to the origin of Survival with this lesion is necessarily dependent upon the aberrant communications between the pulmonic and systemic circulations, for without the presence of such defects, extrauterine life is doubtful. There are several associated defects which make neonatal existence possible without necessitating immediate surgical correction. The most common of these are patent ductus arteriosus, atrial septal defect {patent foramen ovale ), and ventricular septal defect. Regardless of the type of associated defect, without the mixing of oxygenated and unoxygenated blood via the abnormal communication, the life ex- The range of intracardiac pressures and oxygen saturations seen from the right and left heart catheterizations of patients with transposition varies from those of normal patients (Table I ) . 10 The right ventricular pressure is usually elevated to systemic level, and the oxygen saturation in this ventricle and the aorta is low unless there are abnormal A-V communications. If the ventricular septum is intact and pulmonary stenosis is not present, pressure in the left ventricle may be comparable to that normally found in the right ventricle or may be only slightly elevated. If a ventricular septal defect is present, the left ventricular pressure is likely to be elevated. If the ventricular septum is intact and the left ventricular pressure is elevated, then either pulmonary stenosis or increased pulmonary vascular resistance will be present. Further, the left atrial pressure is usually elevated above the right atrial pressure. One of the cardinal features of patients with transposition is the increased oxygen saturation of blood in the pulmonary artery compared to the lower saturation in the aorta. 2 The clinical appearance and symptomatology of patients with transposition is varied depending on the type of associated defect(s). If a patent ductus arteriosus is present, cyanosis may be less in the trunk and lower extremities than in the head and upper extremities. This differential cyanosis results from delivery of oxygenated blood from the left ventricle through the pulmonary artery and ductus into the descending thoracic aorta. Most infants with transposition have normal birth weights which implies that the abnormal arterial arrangement does not necessarily interfere with normal intrauterine development. However, patients surviving infancy usually show definite stunting of growth. Cyanosis is the most striking feature on physical examination in patients with transposition, especially after the age of three months. Clubbing of the fingers and toes is usually present in older children and adults. Other symptoms of transposition which may or may not be present include pulmonary congestion, tachypnea, irritability, dyspnea, edema, and gallop rhythm. Murmurs are variable and depend on the presence of associated anomalies such as patent foramen ovale, ventricular septal defects, and pulmonary stenosis. The murmurs are inconstant, and in only one-third of the cases is a loud and harsh murmur definable and attributed to the presence of a VSD or pulmonary stenosis. 2 · 5 VOLUME II, NUMBER 2, 1979 Some of the associated vascular malformations in patients with transposition are coarctation of the aorta, interruption of the aortic arch, and anomalous pulmonary venous return. Although the addition of any of these defects may further enhance the chance of life after birth, it further complicates matters for the surgeon to overcome when total correction is necessary. 5 Treatment of transposition of the great arteries is both medical and surgical. Oxygen and digitalis represent the best medical therapy, but the outlook is usually unsatisfactory and surgical intervention is necessary. 5 Palliative surgical techniques which have had the most success have been the creation or enlarging of an ASD with the Blalock-Hanlon technique and the Rashkind balloon atrial septostomy. 7 The best method for total correction of transposition seems to be the Mustard procedure in which a dacron or pericardia! baffle is placed in such a way that the venous inflow is reversed within the atrial cavities ( Figure 2 ). 2 A longitudinal incision is made in the right atrium and the interatrial septum is excised. Therefore, previous creation of a palliative ASD does not interfere with total correction. The baffle is sutured so that it overlies the openings of the venae cavae, coronary sinus, and left A-V or mitral valve; and excludes the pulmonary veins and right A-V or tricuspid valve. Occasionally the venae cavae are cannulated directly instead of through the right atrium. After the Mustard procedure is performed, the pulmonary veins drain through the right A-V or tricuspid valve into the right ventricle, and then through the aortic valve into the systemic circulation. The venae cavae and coronary sinus drain through the left A-V or mitral valve inlo the left ventricle and into the pulmonary circulation. 2 The postoperative mortality rate for the Mustard procedure was 25%.
11 More recent mortality rate (1974 through 1977) in which a total of 84 Mustard procedures were performed, was 14.3%. 12
Transposition of the great arteries is one of the most complex cyanotic heart defects occurring in the world today. Nevertheless, with the recent advances in medical and surgical skills and techniques the prospects of enhanced survival of these patients has greatly increased over the past two decades.
